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POTENTIAL VEHICLE SYSTEM CONCEPTS
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Dispose R.E. V., + Supply
Module (RRV) cach

Reuse Orbiting Vehicle fo,
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Dispose Supply Module
cach Resupply Mission -
Retrieve/Reuse R, E, V, -
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Retrieve/Reuse R, E, V, +
Supply Module (RRV) cach
Resupply Mission -
Revisit/Reuse Orbitang,

VI
RENDEZVOUS/RESUPPLY
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Retrieve/Reuse Integrated
R.F. V. + Supply Module +
Lab - Revisit/Reuse
Mission Module Lab ~v

1 year cycle

Qlc for~ 1 year cycle

VIL
INTEGRAL LAUNCH

Retrieve/Reuse fully Inte-
grated R, E, V, + Lab +
Supply Module + Mission
Module. Dispose con-
ventional booster only,

VIII

INTEGRAL LAUNCI

Retrieve/Reusce fully Inte-
grated R, E, V, + Lab +
Supply Module + Missian
Module + Propulsion Sys,

Disposec propellant tanks
and pressurization system
only.
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EARLY INTEGRAL LAUNCH SYSTEMS
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I DISPOSE AT MISSION TERMINATION

WHS~ 171~ 20
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Ii RETRIEVE/REUSE REV
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CONCEPT - I =
REYV. TYPE CEMINTB CEMINT T LIFTING BODY
TY (WATER LANDING) (LAND LANDING) (MEDIUM L/D)
LAUNCH VEHICLE T UL C (U) T UI C (U) LDC | LDC 1
LAUNCH WEIGHT (i=90°) “31L0K 3.0 K 42.0 K 42,0 K (i=90°)
P/L TYPE ~ Daseline Baseline Bascline Baseline
MISSION DURATION 730 Days 15 Days 40 Days 30 Days

DEVELOP, STATUS:
REV
LM
MM
LV

DEVELOPMENT CYCLE

O NON RECURRING COST
ABOVE BASELINE OPT, #6

RECURRING COST

- INITIAL LAUNCH
REFURBISHED VEH.
. LAUNCH

Current Phase II
Current Phage I
Current Phase 11
Current Phase I

»-'SYr

"0

- 78.2 M$

NASA Mod.Test
Current Phasell

Current Phase 11
Current Phase 11

2 Yr

130 M$

79. 7 M$
17.2 M$

NASA Model Test

Current Phase I

Current Phage Il

Marun/UTC In-
House Design

3Yr
190 M$

87.2 M$
84.7 M$

Model Teatsd Studiegy
Current Phase ([

Current Phase I
Martin/UTC In-
House Design

5 ¥Yr
450 M$

- 99,2 M$
87.2/78.2 M$
(60%- 30% Refu rb.
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(RRV%

INITIAL RENDEZVOUS SYSTEM

1II REVISIT RIV - DISPOSE OF
RRV EACH RESUPPLY CYCLE
(RENDEZVOUS/RESUPPLY)
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(REV)

g .

WHS~ 27/~ 2]
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(RRVSM)

RIV

IV REVISIT RIV - DISPOSE OF
RRV SUPPLY MODULE -
RETRIEVE/REUSE REV
(RENDEZVOUS/RESUPPLY)

CONCEPT m IV
REV TYPE GEMINI B GEMINI B Ln{'rmc BODY
(WATER LANDING)| (LAND LANDING) (MEDIUM L/D)
LAUNCH WEIGHT (i=96. 4°) 30,0 K 30.0 K 30.0 K 41.4 K
LAUNCH VEHICLE TYPE C T LI C (U) T IIL C (U) TIII C (U) LDC 1}
P/L TYPE '~ Baseline Baseline Baseline

MISSION DURATION

DEVELOP, STATUS
REV
LM
MM
LV

DEVELOP, CYCLE

AONRC ABOVE OPT #6

RC
RIV
RRV(NEW REV)

RRV (REFURB REV)*

Cont..‘OP‘S -lyr
Res, Cy, - 60 days

Current Phase I[
Current Phase (1
Current Phase (I
Current Phase II

:..3 yr

‘Current Phase Il

Cont, OPS - 1 yr.
Res, Cy. - 53 days

NASA Model Tests
Current Phase Il
Current Phase Il

Cont. OPS - 1 yr
Res. Cy, - 45 days

Gurrent Phase II
Current Phasge If
Current Phase II

Mod. Test & Studies

Cont.OPS - | yr
Res. Cy.« 90 days |

Mod Test & Stud.
Current Phase ]I
Current Phasge Il
Martin/UTC In-
House Design

Jyr 5yr 5yr
. 203 M$ 323 M$ 603 M$ 673 M$
66.2 M$ 66.2 M$’ 66. 2 M$ 71.7 M$
43,8 M$ '45. 3 M$ 59. 3 M$ 69.8 M$
42. 8 M$ 47.3/38. 3 M$ 57.8/48.8 M

TCost based on 6U%7 30% Relurbishrment

o,
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LIFTING BODY RE-ENTRY VEHICLE

el N

< _—7 (¢

RRV

1
|
1

RRY (MMMV) RIV (MM)

V REVISIT RIV
RETRIEVE/REUSE RRV
(RENDEZVOUS/RESUPPLY)

VI REVISIT MM .
RETRIEVE/REUSE MMMV
(RENDEZVOUS/RESUPPLY)

CONCEPT

MISSION DURATION

Continuous to 1 Yr - 60 Da

y Resupply

v A%
LAUNCH VEHICLE TYPE LDC 1 LDC 1 & 2
LAUNCH WEIGHT (i=96. 49) 41.4 K 47.0 K
P/L TYPE Baseline Baseline

Continuous to 1 Yr - 50 Day

Cycle Resupply Cycle
DEVELOPMENT STATUS '
REV ' - Technology Studies Technology Studies
. LM - Current Phase 11 Components in Phase I
MM Current Phase [} Components in Phase [I
Lv  Martin/UTC In-llouse Design Preliminary Studies
DEVELOP, CYCLE 7 Yr, 7 Yr.
ANRC ABOVE OPT. #6(ROM) 770 M$ 1,170 M3
RC
RIV 71.7 M$ 58. 0 M$
RRY (NEW) 71.0 M$ 93.0 M%

RRV (REFURB)*

51.0/36.0 M$

67.0/46.0 M$

-

/ |

*Based on 50%7 30% Relurbishment Coat
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' "ADVANCED INTEGRAL LAUNCH SYSTEM

- 7

VII RETRIEVE/REUSE COMPLETE M, O, V. A 2448

(INTREGRAL TAUNCH]

o .

[AYA YA

RETRIEVE/REUSE COMPLETE

M.O. V.
TEGRAL LAUNCH)

‘CONCEPT

v

VIl

LAUNCH VEHICLE TYPE
LAUNCH WEIGHT
MISSION DURATION
DEVELOPMENT STATUS

DEVELOPMENT CYCLE -
O NRC ABOVE OPTION #6
RECURRING COSTS
INITIAL -
REFURB.

N

LDC 1 & 24156" SRM
62 K
60 Day
 Vehicle/Technology Studies
Major Subsystems - Phase II
8 Year '
1,230 M$

133 M$

93/63 M$
(60%-~30% Refurbish. )

Strap-On Tankage

. ~70K

- 60 + Day
Proposed by Industry

10/12 Year
1,500 to 2,000 M$

200 M$

30 M$
{~10% Refurbish.)

/
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